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Abstract of JP 2001 1 81 352 (A) 

PROBLEM TO BE SOLVED: To provide a multi- 
branched polymer excellent in homogeneity and 
solid strength and having high ionic conductance 
and used as a base polymer for an electrolyte, its 
production method, a solid electrolyte using the 
multi- branched polymer as a base polymer and an 
electrochemical element containing the solid 
electrolyte.; SOLUTION: A multi-branched polymer 
prepared by copolymerising a monomer mixture 
comprising at least a monomer (A) represented by 
formula (I) and a monomer (B) represented by 
formula (II), a multi-branched polymer prepared by 
graft polymerization of the multi-branched polymer 
with at least monomer A and monomer B, a method 
for manufacturing a multi-branched polymer by graft 
polymerization using living radical polymerization, a 
solid electrolyte comprising at least a base polymer 
comprising the multi-branched polymer and an 
electrolyte salt, and an electrochemical element 
comprising the solid electrolyte are provided. 
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i?yi.{JX iCo02 , LiNiOz . LiMn04 

W.-m.'^h:i)i<7yX%hf]-'!f^yX'^im^-^-97.^ ^ 

PIC (Pseudo Isotropic Carbon ) . FMC (FineMo 

saic Carbon) . ^Wkom^&.^xmifmi i^Kh . 

[0063] mwmm-h^mwmmnMmm'^h l 
1. )ik\'^Tim3&mx<^w^m.<r>Ai^y{imm. 

3. P-F'/i^XKlES^tt 

5. ^^tt. mm^. s^n;mm(^mmmt 

[0064] 

immmi :$:WMimmm^zm':sv^x^i^^zmm 
i^zmm-t^-^^. ^^mii^^yb^^mmm^^iz^^^iv^i, 

[0065] mmm 1 



<ft*-^> (A) i;L-C ryVy-v-PME- 

2 0 0 J ( B^imm) 29 s ( 1 1 0 5 'J RV^ 
^Ri^ (B) tLX4-^'av3:^i-/\^xi-iyyi . 3g 

5sizi^mLfz. Mmmz^ m-^mm\tLx^)V:^ 
m) I. 5g^jii.t, r)VdtymMT, sor-t-sn^ra 

^Srl^L. am=:t> o—^-^^-^yA 5 g^JUxTS 
<MffLT. S}g^7 0^CT-3IWfH 

31, 00 0) (JO iH-NMRglJST'ii. 5=^4. 5 

P pml,ZKyiyMi(D7'\^hyy9"-tfWjK tt:7 . 1 

— 7 . 3 p p mtc^l:<7)^#]KTn h ys^^/'-^yk^jiliiil 

[ 0 0 6 6 ] <^'^ 7 ha-^> ±IB*7)^ta-^^ff7^f# 

1 0 g, (A) t LT r^-V 

yv-PME-2 0 0 J ( B^lsJililiM) 1 4 g ( 5 1 5 
at/mif^tc (B) i: tT4-^'no;><^;^x^ 
VyO. 63g(4. 1 5U^;P) v&-^>^-&#M#:ig-^ 
!f^^ aj\^M'J:^i->V 2 8 g L o ^ c^Mmiz. 

TJi^^ymmr. mtmn) o. 6 3g^t/4, 4' - 
yMmrrxi i o^c. se^paijpisjiffLJt. MjcE?st=vS 

7 0 °CT\ 5 mmmE.nm vtz . # ^>^i/c^^iisK:a^ 

(m.W^^^M. : 6 8 , 0 0 0 ) c7) 1 H-NMRflJ^T- 

ti. <?=l^4. Bppm<7y^y'JM^<ny°uYy>'9'i' 

)vmmm^ l . ^mmmmm i . 2 p p m 1 1 ^isct) 

[ 0 0 6 7 ] < :tymmm9m> iMc^^yy y vm. 
^%fFxn ^tifz^^mm^^i: r-th-hu Mzmm 
'i%i^tLf:zmmi,zmmmi^t ltl i bf^ ^mm 

S-^ytS. 8 0 ju mC7)P ET y ^)l-I.±l,ZTTVy 

~9^m^^XifML. r-^h-hv/p^m?i^-^xi^— 
^j:mtmmmm mm -.^2 00 Mm) ^ntz. ^^o 

[0068] n^ivfzmt^mmnm:^^^ 2 c 

X^jUSLj^C (Jilig^iC: 1-106 Hz) . 

miiMm-( y^-^'yxmmzx ^ii<bbfz, m^mm.i± 

r S I 1 2 5 SM'-f >b°— ^>XT-^7-f-r'j iV—y 

hny^±m) im^^fz. m^Lfz-^ ^yimmcyimi 

liZTjk-t. 

[00 69] mmm2 
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<ft*-^> #*#:(A) tLX r^V^'V— PME- 
2 0 0 J ( E^mm) 2 9 s ( 1 1 0 5 U^/l^) . # 

(8. 5Sy^/l^) 25.t/'ma* (C) t LT r^-f 
X-f/PP-lMj 0. 7g (2. 8 5 iJ^ 

mat-LT^iJ-llgW^^ (Sfc^J^^^* : 2 6 , 0 0 

0 ) 

[ 0 0 7 0 ] <^-5 7 NS^> ±ie<7)ftfi^Mf^T1f 
^>n.!^v:#:JMKl«^^ 1 0 g. (A) tLX 

>'-e-PME-2 00j (B*fflflt») 14g(515 
, ^m.W (B) i; tT4-^'on;^-f-;PX-f-l^ 
yO. 63g(4. 1 SU^;!^) (C) t L 

T r^-f bxxf-;l-P- 1 M J (it^aM) 0. 35g 

M: 5 3, 000) 

[ 0 0 7 1 ] <-< ^ yimmm> mmm i nm^z 

[0 0 7 2] SIJfeMS 

<fta-^> m«*(A) i:tT ryi^yv-PME- 

1 0 0 J ( 0*?aMS) 28. 6g(110SU^ 
;k) , -¥-»*(B) t tT4-^'^^;>^^;^x^^->' 
l. 3g(8. m/T^^)u-V''J)VO. 

2 6 g (4 . 9 5 U^;P) *^A,^rS#M#:?M-irtl3trffiffl 

%^»: 2 9. 000) Sr#^, 

[0073] <^97hs-^> m(o^m.-^m¥x% 

^ix-tz^^im^^ 1 0 g . ( A ) tVX r 7V 

>"7-PME-l OOj (H*MiS) 13. 9g (7 
4S'J^:/t') . #M#: (B) t LT4-^nn^f-;kX 
^\yyO. 63g(4. 1 5 Ut;!/) ^.t/T^'Jcf- h 

y ;kO . 1 3 g ( 2 . 5 s y ^yt-) *-><i>^&#a#:ig-& 

^ (S5:¥%3^^^* : 6 4 0 0 0) ^fffc. 

[ 0 0 7 4 ] <^ ^yfE»«aiJ5E> 1 ^ nmiz 
[0075] mmm4: 

<ftS-^> ^Sf*(A) t LT ryvyv— PME- 
1 0 0 J ( 0*?aiiS) 2 9 g (15 0 5 U^;l^) . * 

mi^ (B) tLX4-9woj<'^!i'X^uyi . 3 s 
(8. 5 5y^;i') . (C) htT r^-^hxx 
f-Zl-P - 1 M J (^m«) 0. 4g (1. 65 
/i-) RXJ^xi-i-y-A-x/UTi-^ymo. 4g (2. 2 5 

M 1 1 mmizLx^^tm-^^ {m^^-^^^m -.so. 

0 0 0) Srfi/So 

[0076]<^^7 bm^> ±fB(50ftM-^af^-C1f 



1 0 g. (A) ^: 

p-y^-PME-i 0 oj (E^mmm) 13. 9s 

(74 5 U^r/l^) . mi* ( B ) t LT4-::?na;^^ 
;U';^^^>'0. 6 3g(4. 1 5 y^;u) . 

(C) i;tT r^-^ hxj^,-r;l^P-lMj (^t^saM) 
0. 2g(0. 7 9$.V^)P) RVX^Uy-4-X)l- 

Ti~^ymo. 2g (2. 2 5 y^;io 

^ (ICTi^^^^S : 6 6 . 0 0 0) ^#5t„ 

[ 0 0 7 7 ] <^ ;r>'fE#si!is> ^sfi#ij 1 1 nm^z 
Lxmi^mmmm^mmL. ^:^yimmm&^nr. 

[0 0 7S] mmm5 

<^iM-^> mmm 1 1 nmi,z tx^^ms^^^ (ifc^ 

: 3 1 , 0 0 0) ^%fz. 
[ 0 0 7 9 ] <^"5 :7 hS^> ±E<7)ftS-^»f^T1# 
^>nfc^^llS^^l 0 g. ( A) tT TT'V 

y^-PME-200j (B^imm) 5. OS (18 
5 y^/l-) )5)>^>5r-l,mi*?ft^ft2r3y\^'M>^'xf-;^2 

(I) 0. 2 1g&t/4, 4' -b'tfyi/;PO. 0 3g^ 

Mt/::. .icoJl^ffiS:. T/^n'^MMT, 1 1 0°CT-4 
B#rajD»ii«f*LJ^c. RJ5EfiStciSttM3 sMJ^Tm^t-^y 
^i^^J^5 s^MtMB^m^Tm^Lfz. rM^MJE 

[0080] ^c7)ai4^ayN:;'iSi^'x-?-;P2 8 gt3?§ft| 
t, (B) a LT4-^nn;><^;PX^V-yo. 

2 1 g ( 1 . 4 5 y*;P) &jD;i3t<. ^comWUz. T)V 
3>M9!lT. igftl|5|(I) 0. 2 1gS.t^'4, 4' -fb" 
yi^VlxO. 0 3g^Sllxfc, ^^O^I'&MSr. T)V^y%. 

aTlT. 1 1 o°cTiif#PBm»wt/^. ^(^nk. m** 

(A) hLT r7Vyv-PME-200j ( B*?ftBi 

M) 5 . 0 g (1 8 5 y^^L-) ^JPX., r;t^a">M?jS 

T, 3^mwm^\^fz. msmz^^'^m s-m-m. 

-fl:v^;^v"^A 5 g * jDi.jD]EriiS-C?r3i t/i„ 

H-NMRMStii:, (5-=*«j4. 5 p p mtC^yi/Vl-^ii 
corn Vyi^^'-fiVtmrn^ix. ^#iSrn b i^^: L 
T.*t7. 2ppm<7)i^^'-^;kfc 7. 1—7. 3ppm 

[008 1 ] ^«a?S^3^N^'SSi^'x-?-;i^2 8 gt?§M 
(A) tLT ryvy-?— PME-2 00J 

(0:*:jSli») 5. og (i85y^;p) ^nuz. Z 
<r>mmiz^ Tfi-^'ymfcf. i^^ma) o. 2igs.u^ 

4, 4' -\z\z°>Ji^/l^O. OSs^M^tz. ilcrxM^W. 

TJi-^'y^mrF. i lox^xAmmummnLtz. 

RJ£mz-iS\m3 g,S.t^>Ki§fl:-7^-^-Sx^i. 5 gSrMi 

MBrm^x-imLfz . inmmmm Ln^^^Ktzfrn 
^m&i7o^c. smmmE-^mttz. 'i^htctz^^m 

Wrt^ : 6 6 . 0 0 0 ) <50 i H-NMR 
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[0082] < Y ^ >mmmmj^> mmm 1 1 mmiz 

[0 0 83] itlRMl 

F 4 b cot^mMiz J; 0 ifflM u , mmm 1 1 mmi,z lx 

[0084] 

imi ] 









8x1 0-* 




3x1 0-* 




7X10"' 




1 X 1 0-' 




3x1 0-' 




4 X 1 o* 



[0085] a±com^j: 0 . mmm 1 - 5 -Q-m^irtz 
[0 0 86] mmme 

AT^ K (DMF) ^: r-t:7^;t^y7hG180j C:? 
>/^tb'^UT^y-3 7>y^kx^U'yitfi^^±^^ fl| 

mi.zii-; y 7 vftb'::^ y -r J; 0 ^Jj^S fiT V ] ( -fe 

0 0 r p m>^)^/i. 7 0 0 0 r p mX'-^WlMM^-tfz. Z(7) 
mmz^ib.l,ZDmFim\iL. 2500 rpm*^A>70 

0 0 r p mT6^mm^^'*tfz . -fe 7 ^ V 7 h?tMtO« 

m) A3smfT^'f-Vyy''7 -y^ THS-l OOj 
{mM.it'^Tm±m) 3g£^jQL, 1 2000rpm 

x'5-^mmsrc^Wi-m-^Lxmmm^mhLfz. z. 

C^ym^mirTJU^m im : 3 0mm, W, : 3 0mm, if. 
7^: 3 0 jLi m ) t;;>< iS'/l^'^X 7 EPfflHT-lSfl 1 5 m mc?) 
RJM^tcEpfiJL, 2 4B#ra®:KLTDMF^^,%$-ti:, 
imt\^fZ. '(7)«fli<7)]KJ¥(40. 1 5mm-CS.o:t. 



tcA:fi, mffi*S!|^«i: LTH«S r s F G 2 5 j ( n^-tf 
9 0%m«eg: 2 5/xm) 9s^-asjDL. 12 

0 0 0 r p mX'5ji-mm.iML'<:-jfm ■ M-^Lxnmmmpffi 
mt Lfz. zcr>imim^mm m: 3 omm, m-. 30 
mm, : sojum) izj^ ^ji-'?xi:^(.mmTm^i 

h-ofz. zc^m^mmimui 5mmc7mmi,zwoiii 
L , mm.^mcr>mi,zmmm 1 xmrnLtzmi^ iimmcr, 

^ ;w h mmmTi^-fu Lx^^ymvi-^j^-(^ yzM 
mm:^m\^fz. 

[0087] r (rm'^(^n^Wmt 5 0 Q i: 

fz. ±fz. mnh.mvmmmboMm'^\,zf^m<nts: 
ivtTmmtfz, mmm'^ii. 1. sft^-o 

fz. tfz. A»^^^^^°>'^!Rptt^^L, 3Bmi>m^ 

<^mimM.foti^j:*^-7fz. 

[0 088] mmmi 

mi^mmmt Lx^mm 3 x-^i^hntzmi^mmmmi 
imLfzam±. mmmstrnmizLxa^ymu^^ 

M.-t^y~<Kmm^i'^mL. wmtrz. 

[0089] ^cr)m?fttOI*Ig|5ffiK{±2 OQtmubXA^Q 

<, §^>t, mmmtmi^vMmmtco^mzmm(7) 

ivtTimLfz. mmmmi. i. sF-c-Jb-^ 
fz. tfz. ^m^^^^^-y^^m^Tskb. 3Bf*twi4 

[00 90] i:tmi\2 

itmm 1 T'f^ Lfzmimmwm^mm Ltzmm. m 
mm6bmm^zLx>ji-^j^z.ixmmii¥mti-z. ^<r) 

« t ^0-^«14*\S< , 3 Bf*0|^i!ffit»i« 1 0 0 0 Q i: 
[009 1] 

[^bh^ojjjS] immz^mt. wA>m.ism\m.mz 
mvtzm^^ A ^ y{m^-^^^h9i'^imk.wm.<nm 

mbt£h^%^m%^mf^(nW-M-)5'&kWSk-th i b 

immb^ji-yti. i^T, m^mmt^^^\^h^b 

^^•thmw9mm.^£%h^bfi^x%h. ^lx. zco 

^j:m^i:%^Ztt-X'^i,. 
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azmmm ±m mm 



4J015 DA13 

4J100 AB02Q AB08Q AJ02S AL03S 
AL08P AL08R AL08S AM02S 
AM15S AM17S AM19S BA02P 
BA02R BA03S BA04P BA04S 
BA15S BA30S BA33S BA64R 
CA04 CA05 CA06 DA55 JA15 

5H029 AJOl AM16 CJll EJ12 HJ02 



